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1. Backgrounds
During the last SA2#93 Barcelona meeting, the common interface approach for the policy and QoS control over S9a and over Gxd for P4C-TI and P4C-TC, respectively, have been accepted as the solution alternatives – i.e. noted as “Alternative-3” in TR 23.839 and “Alternative-1” in TR 23.896. The purpose of this discussion paper is to discuss the two different approaches to support the policy control operations for SaMOG during the following three main scenarios:

Scenario 1: Establishing the policy session 
Scenario 2: Conveying the QoS rules to the enforcement entities.

Scenario 3: Enforcing the QoS rules in the BBF newwork.

Note, the key benefit of the alternative is that, it is agnostic to the configuration partitioning of TWAG function internal the BBF because of the common S9a/Gxd interface approach for P4C-TI and P4C-TC, respectively.  Therefore, the solution options, which are discussed in the following sections, are applicable to both the standalone and integrated TWAG configuration.  
The non-Roaming Architecture of P4C-TI (Figure 8.3.2.2-1 in 23.839) and P4C-TI (Figure 9.3.1.2-1 in 23.896) are used as the references to discuss the design options when considering the above three scenarios.
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Figure 1 – Non-Roaming Architecture for P4C-TI(Figure 8.3.2.2-1 in 23.839)
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Figure 2 - Non-Roaming Architecture for P4C-TC (Figure 9.3.1.2-1 in 23.896)
2. Design options considerations
Scenario 1: Establishing Policy session.

For the “Alternative” above that was captured in TR 23.839 and TR 23.896, an agreement was made to support Gateway control session (GCS) over the S9a and Gxd interfaces which are corresponding with P4C-TI and P4C-TC, respectively.  This GCS is designed to convey the QoS rules from PCRF to the BPCF (sub clause 8.3.3.3 of 23.839) in the case of P4C-TI, and to IP-edge (sub clause 9.3.1.3 of 23.896) in the case of P4C-TC. Whether the GCS is initiated by PCRF or by BPCF/IP-edge is FFS.
Since the two options have very similar considerations for P4C-TI and for P4C-TC – i.e. 

Option (a): GCS is initiated by PCRF, or 

Option (b): GCS is initiated by BPCF (in the case P4C-TI) or by IP-edge (in the case of P4C-TC)

This contribution combines the two scenarios in Option-2 as one common consideration to simply the diagrams below.  Hence, BPCF and IP-edge are referred interchangeably.
Two options can be referred to:

a) PCRF initiated Gateway control session establishment. This option is aligned to the network scenarios S2b/c as defined in BBAI BB1 and the summary of the control flow is shown as below.


[image: image3.emf]BPCF/IP-edge P-GW PCRF

UE attachment(location information)

1.IP-CAN session establishment

(location information)

2.PCRF initiated Gateway control session establishment

BNG TWAG

3.R-session establishment


b) BPCF/IP-edge initiated Gateway control session establishment. This option is aligned with the general principle as defined by 23.402(see figure 6.2.1-1 of 23.402), and the summary of the control flow is shown as below.
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For option (a), the proposed call flow is aligned with the network scenario for S2b/c, the location information, which has the similar usage as the UE’s local IP address for S2b/c, is reported to the P-GW during the UE’s attachment procedure. The PCRF will then refer to the UE’s location information to locate the BPCF/IP-edge.
As for the location information, the IP Edge/BNG IP addressand the MAC address of the AP can serve as the location information. For which kind of location information to be used is FFS.

For option (b), the proposed call flow is aligned with the call flow for Gxa interface as defined in 23.402. Given the BBF network can be aware of the UE’s attachment; the IP-edge has the knowledge for when to trigger the session establishment. 
Regarding for which option is selected for the figure alternative described above, it is important to point out some differences between the cases of P4C-TI/P4C-TC and the legacy Gxa-based GCS operation as currently defined in TS 23.402:

1) The first obvious difference is the GCS over S9a/Gxd vs. Gxa.  According to TS23.402, the GCS is over Gxa interface, while for P4C-TI and P4C-TC, the GCS is over S9a and Gxd, respectively.

2) The second different is that, the legacy Gxa-GCS applies to the S2a-PMIP case only, while for P4C-TI and P4C-TC, the S9a/Gxd-GCS apply to both S2a-GTP and S2a-PMIP.

3) Finally, the two terminating end points for the legacy Gxa-GCS are PCRF and BBERF, while for P4C-TI and P4C-TC, the 2 terminating end points for the S9a/Gxd-GCS are PCRF and BPCF/IP-edge respectively.
Although there are some minor differences between the legacy Gxa support and the P4C-TI/P4C-TC for S2a, the figure alternative described above offers a true common interface between the S2a-GTP and S2a-PMIP support which could simplify not only the vendor’s development effort, but also simplify the interoperability support for P4C-TI and P4C-TC.   
For more detailed design considerations for scenario 1, the four companion documents are listed below:

· S2-123611_ZTE_P4C-TC Attachment procedure-option 1;

· S2-123612_ZTE_P4C-TC Attachment procedure-option 2;

· S2-123605_ZTE_P4C-TI Attachment procedure-option 1;

· S2-123606_ZTE_P4C-TI Attachment procedure-option 2;
Scenario 2: Conveying the QoS rules to the enforcement entities.

The followings are the design considerations for the S9a/Gxd to support the GCS operations:

· PCRF initiated GCS establishment

· PCRF initiated GCS modification (Gateway control and QoS rules provisioning)

· BPCF/IP-edge initiated GCS modification(Gateway control and QoS rule request)
· PCRF initiated GCS termination

During the GCS establishment and modification procedures, the PCRF may provide QoS rule to the BPCF/IP-edge. 
As for the Gateway control and QoS rule request procedure, one needs to decide whether such procedure is not only used for reporting QoS rule failure to the PCRF as defined for Rel-11BBAI, but also used for requesting new QoS rules from PCRF is FFS. 
In the case of the Gateway control and QoS rules provisioning procedure, one needs to decide whether the QoS rules is not only for applying Admission control, but also for applying for QoS enforcement in BBF network of which the final decision is determined by BBF.

Regarding to the GCS termination procedure, one should consider such function the same as the BBAI-S2b/c in Rel-11.
For more detailed design considerations for scenario 2, the two companion documents are listed below:
· S2-123613_ZTE_P4C-TC Additional Gateway control session operation over Gxd;
· S2-123607_ZTE_P4C-TI Additional Gateway control session operation over S9a
Scenario 3: Enforcing the QoS rules in BBF access
Although how the BBF access enforces the QoS rules is outside the scope of 3GPP; however, in order to progress the work to determine 3GPP design decision impact to BBF on the QoS control support over S9a/Gxd for P4C-TI and P4C-TC respectively, making some further design analysis could be very useful. 
Two important design considerations are:

A. The QoS rule sent to BBF network is just for admission control and such design is similar to what has been defined in Rel-11 for BBAI-S2b/c support.

B. In addition to the admission control support for SaMOG over the BBF access, the QoS rule sent to BBF network is also for bearer binding or some similar usage (DSCP marking and scheduling). 
With respect to the design considerations for scenario 3, it is important for us to consider the impacts to the BBF on how the QoS rules are being used within the BBF access.  Prior to us making any design decision, we may need to send BBF the LS on ous understanding of the design alternatives to seek feedback from BBF.
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